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BIBLIOMETRICS 
INTRODUCTION 
Bibliometrics is a fast developing area in information science, which is 
defined as a discipline that investigates the properties and behaviour of 
information. Bibliometrics is of recent origin and relatively a new one 
which has emerged as a research front in its own right in information 
science. It is now being vigorously pursued and with the result, it has 
been found that one fourth of the entire articles published in Library and 
Information Science periodicals are on bibliometrics and its related topic. 
It is a discipline concerned with the study of property and behaviour of 
information as well as the factors influencing the flow of information. 
This interdisciplinary science is derived from and related to such fields as 
Mathematics, Logic, Linguistics, Psychology, Computer Technology, 
Operational Research Graphic Arts, Communication, Library Science 
Management and other related fields. 
In the present age, no single library can afford to acquire each and every 
document because of the ever growing number of bibliographic units like 
books, periodicals, corresponding increase in the size of library 
collection, number of readers, issue of library materials, increasing cost 
of journals number of catalogue cards, changes in search strategy and so 
on. 
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The only remedy of these problems seems to be the procurement of 
limited and selected journals. A technique has emerged to identify the 
patterns of publications, authorship, citations used for a subject, etc. 
which is known as Bibliometrics. 
1. BIBLIOMETRICS 
Bibliometrics is a relatively new subject or branch of information science. 
It lies between the border areas of the social science and the physical 
science. It is a quantitative study of various aspects of literature on a 
particular topic and is used to identify the pattern of publication 
authorship, citation and or secondary journal coverage with the objective 
of getting an insight into the dynamics of the growth of knowledge in the 
area under consideration. Bibliometrics has gained significance in recent 
years, because of its practical application in various library operations 
and services. It is estimated that out of total periodical literature published 
in library and information science at global level 25% are on 
bibliometrics studies. 
2. MEANING OF BIBLIOMETRICS 
• In general Bibliometrics is that branch of science, which studies the 
behaviour of information. 
Traditionally, Bibliometrics is associated with the qualitative 
measurement of documentary materials. 
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• The term 'Bibliometrics' was used by A. Pritchard in 1969 to 
denote a new discipline where quantitative methods were employed 
to prove scientific communication process by measuring and 
analyzing various aspects of written documents. 
Etymologically the term 'Bibliometrics' is composed of two distinct parts 
i.e. 'biblio' and 'metrics'. The word 'biblio' is derived from the 
combination of the Latin and Greek word 'bib lion' meaning book, paper. 
On the other hand the word, 'metrics' indicates the science of meter i.e. 
measurement and is also derived either from the Latin or Greek word 
'metrics' or 'metrikos' each meaning measurement. So, Bibliometrics 
connotes the science of measurement pertaining to books or documents. 
3. DEFINITION OF BIBLIOMETRICS 
Bibliometrics is that branch of science which studies the behaviour of 
information. We can also say that 'Bibliometrics' is that branch of 
information theory which attempts to analyze quantitatively the properties 
and behaviour of recorded knowledge. Diverse interpretations of the 
terms have been put forward by many authors over the years. Some of the 
recognized definitions are as under: 
HULME (1923) 
"The purpose of statistical bibliography is to shed light on the process of 
written communication and to the nature and course of development of a 
^iMiometUc&' 
discipline by means of counting and analysis its various facets of written 
communication. 
RAISING (1962) 
"The assembling and interpretation of statistical relating to books and 
periodicals to demonstrate historical movements, to determine national 
and universal research, use of books and journals and to ascertain in 
many local situations the general use of books and journals," 
PRITCHARD (1968) 
"Application of mathematical methods to books and other media of 
communication." 
D.T. HAWKINS (1977) 
"The Quantitative analysis of the bibliographic feature of a body of 
literature." 
R.A. FAIRTHORNE (1989) 
"Quantitative treatment of the properties of recorded discourse and 
behaviour appertaining to it." 
W.G. POTTER (1981) 
"The study and measurement of the publication pattern of all the forms of 
written communication and their authorship." 
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I.N. SENGUPTA (1985) 
"Organization, Classification and Quantitative evaluation of publication 
patterns of all macro communication along with their authorship by 
mathematical and statistical calculus." 
BRITISH STANDARD INSTITUTE (BSI) 
"The study of the use of documents and patterns of publications in which 
Mathematical and Statistical methods have been applied." 
These definitions show that bibliometrics aims at the examination of the 
statistical distribution of the process relating to: 
i) The utilization of documents, 
ii) Library staff, and 
iii) Library users 
It helps to evaluate information process and information handling in 
libraries and information centers. 
4. GENESIS OF BIBLIOMETRICS 
The term Bibliometrics is of a very recent origin. It has emerged as thrust 
area of research involving different branches of human knowledge. 
The first study concerned with bibliometrics was conducted by 'Cole' and 
'Bale' in 1917. They wrote "The History of Comparative Anatomy; Part 
I: A Statistical Analysis." So, the term was used for the first time as 
'Statistical Analysis'. 
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Hulme was the first to use the expression 'Statistical Bibliography' in 
1923 and later it was used by many others. According to him, "The 
purpose of Statistical Bibliography is to shed light on the process of 
written communication and of the nature and course of development of a 
discipline by means of counting and analyzing its various facets of 
written communication". 
Henkle (1938), Gosnell (1934-44) and Barker (1966) also used the same 
term i.e. "Statistical Bibliography" in 1968. A. Pritchard analyzed the 
term with statistics and bibliography on statistics. Therefore, he coined 
another term known as 'Bibliometrics'. Hence the term Bibliometrics has 
a very recent origin. Pritchard suggested the word 'Bibliometrics' in 1960 
in preference to Statistical Bibliography. 
5. SOME ANALOGOUS TERMS 
Bibliometrics is just one of the many sciences whose name ends with 
"metrics". Many scientists have used the term under different names, but 
the concepts were more or less same. Some well established sub 
disciplines like Librametrics, Scientometrics, Informetrics, Webometrics 
etc. gave some broader and narrower extension of human ideas. 
5.1 LIBRAMETRICS 
The term 'Librametry' historically appeared first in 1948. It was 
suggested by great Indian library scienfist Dr. S.R. Ranganathan. Under 
this term, he suggested using of mathematical and statistical method for 
6 
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analyzing library activities and library resources. But this term did not 
take its place in library science and was forgotten for many years. Later it 
was called as 'Librametry'. 
5.2 SCIENTOMETRICS 
The term 'Scientometrics' suggested by two Russian Scientists named V. 
Nalimov and Z. Mulchenko in their book entitled "Scientometrics: the 
investigation of science as development of information process" in 1969. 
According to them Scientometrics is a complex of quantitative methods, 
which are used to investigate the process of science. 
Scientometrics is a new emerging discipline which uses bibliometric 
measurement for evaluation of factors like scientific progress, levels of 
scientific development, social relevance and impact of the application of 
science eind technology on society. 
5.3 INFORMETRICS 
The FID's term 'Informetrics' was suggested by German scientist 
Blackert and S.Z. Zygel in 1979 as a newly formed branch of science and 
technical information on theoretical level and practical activities. 
5.4 WEBOMETRICS OR CYBERMETRICS 
Webometrics can be defined as using of bibliometrics techniques in 
order to study relationship of different sites on World Wide Web 
(WWW). Such techniques may also be used to map out what we call as 
"Scientific Mapping" in the traditional bibliometrics research area of the 
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web. Some other well established sub disciplines are like Econometrics, 
Psychometrics, Sociometrics and Biometrics. 
6. SCOPE AND PURPOSE OF BIBLIOMETRICS 
The scope of Bibliometrics includes the studying of relationship within a 
literature of describing a literature statistics. Bibliometrics studies are 
generally based on quantitative evaluation. They are therefore considered 
only as partial indicators of scientific progress. Some of the important 
points are mentioned below; 
1. It sheds light on the progress of written communication on the 
nature and course of development of communication by a 
descriptive means of counting and analyzing the various facets of 
written communication. 
2. It provides information about the structure of knowledge and how 
it is communicated. 
3. It includes studying the relationship with a literature (citation 
studies) or describing a literature typically and these descriptions 
focus on consistent patterns involving authors, monographs, 
journals or subject/language. 
4. It is a quantitative science and it is divided into two basic 
categories; 
(a) Descriptive Bibliometrics (Productivity count) 
(i) Geographic 
^(Mlomeiucsf 
(ii) Time Period 
(iii) Disciplines 
(b) Evaluative Bibliometrics (Literature count) 
(i) Reference count 
(ii) Citation count 
The descriptive bibliometrics further includes the study of the number of 
publications in a given field or productivity of literature in the field for 
the purpose of comparing the amount of production during different 
periods or the amount produced in different subdivisions of the field. This 
kind of study is made by a count of the papers, books and other writings 
in the field or often by a count of these writings which have been 
abstracted in specialized abstracting journals. 
7. SUBDIVISIONS OF BIBLIOMETRICS 
• Operation Research (Linear Programming, Transport Problems) 
• Statistics (Multivariable techniques, trends, correlation) 
• Bibliometrics Laws (Laws of Zipf, Lotka and Bradford) 
• Citation Analysis (Networks, Science Policy) 
• Circulation Theory (Models) 
• Information Theory 
• Theoretical aspects of information and retrieval. 
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8. BIBLIOMETRICS IN RESEARCH 
At present, it is an established technique covering wide areas of 
knowledge which provides the background for more practical tasks. It has 
been able to involve scholars from many of the disciplines. It is attaining 
sophistication and complexity day by day because of having national, 
international and inter disciplinary character. It has established itself as a 
viable and distinctive research technique for studying science of science 
based on bibliographic data. As a matter of soimd theoretical foundation 
most efficiently and effectively laid by some pioneers like Gross, Lotka, 
Bradford, Zipf, Derek de J Solla, Price, Bookstein, Massavesik, Cole and 
Eale, Pritchard, Garfield, Hulme Fairstone and many others who are all 
not basically librarians, but belong to different branches of knowledge. 
The techniques evolved by these pioneers are capable of throwing light 
on various complicated problems faced by many while handling 
information to quantify the process of written communication. It has 
established itself as a viable and distinctive measurement of human 
knowledge. Data analysis both of citations and of volumes of publications 
year by year can be useful in planning of retrospective bibliographies. 
Bibliometrics also provides information about the structure of knowledge. 
Its classification studies give information about the subject language and 
country relationship, which is based on literary warrant. Bibliometrics is 
very useful in any field of research or in any discipline or it can be used 
10 
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in small and manageable ways by individuals, to improve some part of 
library or information service. 
9. LIMITATIONS 
Undoubtedly, the bibliomteric studies are very much helpiiil in achieving 
better services to library and information users and effectively in 
information system and services management envisioned in 
Ranganathan's jfive laws of Library Science. 
But inspite of that, there are some limitations of bibliometrics laws. 
Though most of the studies tend to support the Bradford's distributions, 
some other researches could not get the satisfactory results. Gross found 
that the papers among physics journal deviated from, that predicated by 
Bradford's law. Out of 50 bibliographies studied by Chonez, only six 
followed the law, called it as the law of pseudeo-scientiflc. 
In the case of Lotka's law it was found to fit in most cases. However the 
value of indexing was found to vaiy for different groups of scientists. 
Another problem with Lotka's law is that it totally ignores the potential 
authors who have not produced any publication so far. 
In case of Citation Analysis, the common arguments against it are: 
• Practice of citing only to get the favour of the powerful or to 
oppose others. 
• Citation is given just to dress up the paper. 
• Variation of citation rate with type of paper. 
11 
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• Negative citation. 
Because of all these limitations, the empirical nature of these laws is 
generally questioned. 
10. BIBLIOMETRICS LAWS 
These laws help researchers to study some common activities like the use 
of library materials, author productivity or the dispersal of articles, on a 
particular subject. Some of the well known laws are Bradford's, Lotka's 
and Zipf s law. These are the fundamental laws of Bibliometrics which 
are as follows: 
10.1 BRADFORD'S LAW OF SCATTERING OF SCIENTIFIC 
PAPERS 
Samuel C. Bradford first formulated his law in 1932 but did not receive 
wide attention until the publication of his book 'Documentation' in 1948. 
He, while searching for papers in Applied Geophysics and on 
Lubrication, noticed the scattering of papers among the scientific journals 
sharing a common pattern. He described it as, 
"if scientific periodicals are arranged in order of decreasing 
productivity of articles on a given subject that may be divided into a 
nucleus of periodicals more particularly devoted to the subject and 
several groups or zones containing the same number or article as the 
nucleus and succeeding zones will be as": 
1 : n : n^  
12 
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(Where n = multiplier) 
10.1.1 APPLICATION OF BRADFORD'S LAW 
Bradford's law has been shown to be applicable to bibliographies as well 
as to larger aggregates of literature. The law has been applied to studies 
of dispersion of literature mostly in the field of science, engineering and 
medicine. Most of these are citation studies which consist of journal titles 
on the basis of the fi-equency made of those titles in published literature. 
Ranked list of journals can be used as a tool in the development and 
management of journals collection in libraries. 
Studies on the scattering of literature enable designers and managers of 
libraries and information centers to ensure the following type of 
questions. 
i) What would be the cost of collecting all the journals relevant to a 
given topic? 
ii) What fraction of the total coverage would be available at any 
specified limit of cost? 
iii) What is the optimum distribution of journal collections as between 
central reference point and satellite development or regional 
collection? 
iv) How can a given collection be best subdivided into collection of 
primary, secondary and tertiary relevance or into stores requiring 
frequent, occasional or only rare cases? 
13 
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10.2 ZIPF'S LAW OF WORD OCCURRENCE 
It is related with the frequency of word occurrences. Zipf derived his law 
from the empirical law of least effort. He said that there is a relationship 
between the rank of a word and its frequency of textual matter if the 
words are arranged in their decreasing order of frequency or occurrence 
in a long text. 
This law states that, "in a long textual matter if the words are arranged in 
their decreasing order of frequency then the rank of any given word of the 
text will be inversely proportional to the frequency or occurrence of the 
words". 
If 'r' is the rank of a word and 'f is its frequency then mathematically 
Zipf s law can be stated as follows. 
ra (1/f) =>r f =c 
(where c is a constant) 
He found that by multiplying the numerical value of each rank (r) by its 
corresponding frequency (f), we obtained a product (c) that is constant 
throughout its text e.g. 
14 
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Table 1.1 
RANKING OF WORD OCCURRENCE 
Rank(r) 
1 
2 
3 
4 
5 
Frequency (f) 
400 
200 
133 
100 
80 
Product (c) 
400 
400 
399 
400 
400 
The above table shows that the distribution of a word is inversely 
proportional to the frequency of occurrence of the word. 
10.3 LOTKA'S LAW OF INVERSE SQUARE OF SCIENTIFIC 
PRODUCTIVITY 
Alfred J. Lotka was a mathematician and supervisor of mathematical 
research in the statistical Bureau of Metropolitan Life Insurance 
Company from 1924-1933. It was during this time in 1926 that his 
definitive work later called Lotka's law was produced. His investigation 
was a productivity analysis counting name and number of publication 
listed for each, the coverage was only for A and B named in Chemical 
Abstract for 1907-1916 and for Averbach's Geschichtajelh Der Physik 
from its beginning in 1900. The data were tabulated and plotted, from it 
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Lotka developed a "general formula for the relation between the 
frequency 'y' of persons making x contribution". 
As x^y= constant 
In 1926, Alfred J. Lotka, proposed his "Inverse Square Law" correlating 
contributors of scientific papers to their number of contributions. He 
claims that, "a large number of the literature is produced by a small 
number of authors and it is distributed such that the number of authors 
productivity n paper is approximately proportional to 1/n 
Author (1/n^) 
(Where n is a number of contributions on articles) 
For this, he analyzed the decimal index of Chemical Abstract from 1907-
1916. He collected 6891 names of the authors contribution 1, 2, 3, etc. 
entries in literature. 
On the basis of this data, Lotka deduced a general equation, for the 
relation between the frequency 'y' of persons making 'x' contributions as 
follows: 
x" y = constant 
If n=2, then the result are as follows. 
It is found that number of persons making 2 contributions is about one 
fourth of those making one contribution the number makmg 'n' 
contributions is about 1/n^  of those making one and the population of all 
contributions is about 60%. 
16 
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In other words, for every hundred authors contributing one article, about 
11 will contribute 3 articles and 6 will contribute 4 articles and so on. The 
observed figure for single article authors was 57.09% for Chemical 
Abstract data (6891 contributions) and 59.2% for physical data (1,352 
contributions). 
Though the law was based on study of Chemistry and Physics literature, 
later it generated much hiterest and attracted the attention of researchers 
and it has been applied and tested in many other fields. 
Table 1.2 
RANKING OF AUTHORS 
No. of Authors 
100 
25 
11 
6 
4 
No. of Articles 
1 
2 
3 
4 
5 
17 
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OTHER LAWS 
The three other important laws tiiat need to be mentioned here are: 
10.4.1 PRICE'S SQUARE ROOT LAW OF SCIENTIFIC 
PRODUCTIVITY 
Derek J De Solla price gave this law in 1963. According to this law "Half 
of the scientific papers are contributed but the square root of the total 
number of scientific authors." 
10.4.2 GARFIELD'S LAW OF CONCENTRATION 
Eugene Garfield enunciated this law in 1971. This law states, "A basic 
concentration of journals in the common core of nucleus of all fields". 
10.4.3 SENGUPTA'S LAW OF BIBLIOMETRICS 
Sengupta has put this law in 1973 which is also known as off-setting 
weightage formula for re-ranking periodicals to avoid discrimination 
against new journals, which is necessarily an extension of the Bradford's 
law. 
It state that "during phase of rapid growth of knowledge m a scientific 
discipline, articles of interest to that discipline appear in increasing 
number of periodicals distant from the field". 
Mathematically this law stands in the following form: 
F(x + y) = a + b log (x + y) 
Where F(x + y) is the cumulative number of references in the first (x + y) 
most productive journals, x indicate number of journal in the same 
18 
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discipline and y stands for number of journal of unrelated discipline (y > 
x) and a and b are two constants. 
11. APPLICATIONS OF BIBLIOMETRICS 
Now-a-days Bibliometrics are being applied to get factual and accurate 
data in the transfer and handling of information. According to Narin and 
Moll, "The most active area of modem bibliometrics is concerned with 
citation". Gross and Gross were the first to apply bibliometrics to the 
problem of Chemical Library acquisition. 
As bibliometrics lies between the border areas of social sciences and 
physical sciences, its techniques have extensive applications equally in 
sociological studies of science, information management, librarianship, 
history of science and also in some other branches of social sciences and 
sciences. 
Some of the areas where bibliometric techniques can be used are: 
• To identify research trends and growth of knowledge. 
• To estimate comprehensiveness of secondary periodicals. 
• To identify users of different subjects. 
• To identify authorship and its trends in documents on various 
subjects. 
• To measure the usefulness of adhoc and retrospective SDI 
services. 
19 
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• To forecast past, present and future publishing trends. 
• To develop experimental models correlating existing ones. 
• To identify core periodicals in different discipline. 
• To formulate an accurate need based acquisition policy within 
the limited budgetary provision. 
• To adopt an accurate weeding and stacking policy. 
• To initiate effective multi level network system. 
• To study obsolescence and dispersion of scientific literature 
(clustering and coupling of scientific measures). 
• To predict productivity of publishers, individual author, 
organization, country or that of an entire discipline. 
• To design automatic language processing for auto-indexing, and 
abstracting and auto-classification; and 
• To develop norms for standardization. 
20 
^'MiomeiMlcs/ 
12. CONCLUSION 
Bibliometric analysis has now become a well established part 
of infonnation research. Its quantitative approach to the description of 
documents and examination of services is gaining ground both in research 
and practice. 
It has emerged as the most active field of library and information 
science during the past few decades. It is estimated that the literature on 
this topic occupies more than 25% of the total contribution in library and 
information science. Citation Analysis studies form a major portion of it, 
pertains to application of bibliometric laws. However, there is a long way 
to go in achieving perfection in the studies. Even the spread of computer 
for retrieval, counting and analysis are unlikely to achieve perfection in 
the studies. This study is merely a method, not a theory. To make it a 
theory and more useful, researchers must concentrate on the casual 
factors underlying Bibliometrics phenomena. The changes that are 
frequently occupying in the publication practices are likely to complicate 
the studies in future. In such circumstances it is advisable to consider the 
results of such studies as more of guidelines rather than ends of 
themselves. 
21 
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BRAIN TUMOR 
1. BRAIN: 
The brain is the center of the nervous system in all vertebrate and most 
invertebrate animals. Only a few invertebrates such as sponges, jellyfish, 
adult sea squirts and starfish do not have one, even if diffuse neural tissue 
is present. It is located in the head, usually close to the primary sensory 
organs for senses such as vision, hearing, balance, taste and smell. The 
brain of a vertebrate is the most complex organ of its body. In a typical 
human the cerebral cortex (the largest part) is estimated to contain 15-33 
billion neurons, each connected by synapses to several thousand other 
neurons. These neurons communicate with one another by means of long 
protoplasmic fibers called axons, which carry trains of signal pulses 
called action potentials to distant parts of the brain or body targeting 
specific recipient cells. 
From an evolutionary-biological point of view, the function of the brain is 
to exert centralized control over other organs of the body. The brain acts 
on the rest of the body either by generating patterns of muscle activity or 
by driving secretion of chemicals called hormones. This centralized 
control allows rapid and coordinated responses to changes in the 
environment. Some basic types of responsiveness such as reflexes can be 
mediated by the spinal cord or peripheral ganglia, but sophisticated 
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purposeful control of behaviour based on complex sensory input requires 
the information-integrating capabilities of a centralized brain. 
From a philosophical point of view, what makes the brain special in 
comparison to other organs is that it forms the physical structure that 
generates the mind. As Hippocrates put it: "Men ought to know that from 
nothing else but the brain come joys, delights, laughter and sports, and 
sorrows, griefs, despondency and lamentations."Through much of 
history, the mind was thought to be separate from the brain. Even for 
present day neuroscience, the mechanisms by which brain activity gives 
rise to consciousness and thought remain very challenging to understand: 
despite rapid scientific progress, much about how the brain works 
remains a mystery. The operations of individual brain cells are now 
understood in considerable detail, but the way they cooperate in 
ensembles of millions has been very difficult to decipher. The most 
promising approaches treat the brain as a biological computer, very 
different in mechanism from electronic computers, but similar in the 
sense that it acquires information from the surrounding world, stores it, 
and processes it in a variety of ways. 
The brain is the control center of the body. It controls thoughts, memory, 
speech and movement. It regulates the function of many organs. When 
the brain is healthy, it works quickly and automatically. However, when 
problems occur, the results can be devastating. 
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Inflammation in the brain can lead to problems such as vision loss, 
weakness and paralysis. Loss of brain cells, which happens if you suffer a 
stroke, can affect your ability to think clearly. Brain tumors can also press 
on nerves and affect brain function. Some brain diseases are genetic. 
Structure of a Brain 
Parietal lob« 
Frontal M M 
Motor 8p«ech 
area of Broca 
Tamporal lob* 
( 
Longitudinal Pons 
tssure 
Frontal lob« 
Pramotor araa 
Prec«nlral gyrus 
Postcentral gyrus 
- Parietal IOIM 
OccipNal lobe 
Reaiftng 
compreliension 
Occipital 
lobe 
Sensory 
speedi 
area of 
Wernicke 
Cereb«lum 
Medulla oblongata 
* A D A M 
1.1 ANATOMY: 
The shape and size of the brains of different species vary greatly and 
identifying common features is often difficult. Nevertheless, there are a 
number of principles of brain architecture that applies across a wide range 
of species. Some aspects of brain structure are common to almost the 
entire range of animal species while some others distinguish "advanced" 
brains from more primitive ones, or distinguish invertebrates. 
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The simplest way to gain information about brain anatomy is by visual 
inspection, but many more sophisticated techniques have been developed. 
Brain tissue in its natural state is too soft to work with, but it can be 
hardened by immersion in alcohol or other fixatives, and then sliced apart 
for examination of the interior. Visually, the interior of the brain consists 
of areas of so-called grey matter, with a dark color, separated by areas of 
white matter, with a lighter color. Further information can be gained by 
staining slices of brain tissue with a variety of chemicals that bring out 
areas where specific types of molecules are present in high 
concentrations. It is also possible to examine the microstructure of brain 
tissue using a microscope and to trace the pattern of connections from one 
brain area to another. 
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Microstructure of Brain Tissue 
1.2 CELLULAR STRUCTURE: 
The brains of all species are composed primarily of two broad classes of 
cells i.e. neurons and glial cells. Neurons however, are usually considered 
the most important cells in the brain. Glial cells (also known as glia or 
neuroglia) come in several types, and perform a number of critical 
functions, including structural support, metabolic support, insulation, and 
guidance of development. 
The property that makes neurons unique is their ability to send signals to 
specific target cells over long distances. They send these signals by 
means of an axon, which is a thin protoplasmic fiber that extends from 
the cell body and projects usually with numerous branches to other areas, 
sometimes nearby, sometimes in distant parts of the brain or body. The 
length of an axon can be extraordinary, for example, if a pyramidal cell of 
the cerebral cortex were magnified so that its cell body became the size of 
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a human body, its axon, equally magnified, would look like a cable of a 
few centimeters in diameter, extending more than a kilometer. These 
axons transmit signals in the form of electrochemical pulses called action 
potentials, which lasts less than a thousandth of a second and travel along 
the axon at speed of 1-100 meters per second. Some neurons emit action 
potentials constantly, at rates of 10-100 per second, usually in irregular 
patterns; other neurons are quiet most of the time, but occasionally emit a 
burst of action potentials. 
Axons transmit signals to other neurons by means of specialized junctions 
called synapses. A single axon may make as many as several thousand 
synaptic connections with other cells. When an action potential, travelling 
along an axon, arrives at a synapse, it causes a chemical called a 
neurotransmitter to be released. The neurotransmitter binds to receptor 
molecules in the membrane of the target cell. 
Neurons 
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Neurons often have extensive networks of dendrites, which receive 
synaptic connections. The figure shown above is a pyramidal neuron 
from the hippocampus, stained for green fluorescent protein. 
Synapses are the key functional elements of the brain. The essential 
function of the brain is cell-to-cell communication and synapses are the 
points at which communication occurs. The human brain has been 
estimated to contain approximately 100 trillion synapses; even the brain 
of a fruit fly contains several million synapses. The functions of these 
synapses are very diverse like: some are excitatory (excite the target cell); 
others are inhibitory; others work by activating second messenger 
systems that change the internal chemistry of their target cells in complex 
ways. A large fraction of synapses are dynamically modifiable, that is, 
they are capable of changing strength in a way that is controlled by the 
patterns of signals that passes through them. It is widely believed that 
activity-dependent modification of synapses is the brain's primary 
mechanism for learning and memory. 
Most of the space in the brain is taken up by axons, which are often 
bundled together in what are called nerve fiber tracts. Many axons are 
wrapped in thick sheaths of a fatty substance called myelin, which serves 
to greatly increase the speed of signal propagation. Myelin is white, so 
parts of the brain filled exclusively with nerve fibers appears as light-
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colored white matter, in contrast to the darker-coloured grey matter that 
marks areas with high densities of neuron cell bodies J 
2. TUMOR: 
A tumor (or tumour) is commonly used as a synonym for a neoplasm (a 
solid or fluid-filled [cystic] lesion that may or may not be formed by an 
abnormal growth of neoplastic cells) that appears enlarged in size. Tumor 
is not synonymous with cancer. While cancer is by definition malignant, 
a tumor can be benign, pre-malignant or malignant or can represent a 
lesion without any cancerous potential. 
The terms "mass" and "nodule" are often used synonymously with 
"tumor". Generally speaking, the term "tumor" is used generically, 
without reference to the physical size of the lesion. More specifically, the 
term "mass" is often used when the lesion has a maximal diameter of at 
least 20 millimeters (mm) in greatest direction, while the term "nodule" is 
usually used when the size of the lesion is less than 20 mm in its greatest 
dimension (25.4 mm = 1 inch). 
2.1 ETYMOLOGY: 
The term tumour/tumor is derived fi-om the Latin word for "swelling" -
tumor. It is similar to the Old French tumour (contemporary French: 
tumeur). In the Commonwealth, the spelling "tumour" is commonly used, 
whereas in the U.S., it is usually spelled "tumor". 
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In its medical sense, it is traditionally meant as an abnormal swelling of 
the flesh. The Roman medical encyclopedist Celsus (ca 30 BC-38 AD) 
described the four cardinal signs of acute inflammation as tumor, dolor, 
calor, and rubor (swelling, pain, increased heat and redness). His treatise, 
De Medicina, was the first medical book printed in 1478 following the 
invention of the movable-type printing press. 
In contemporary English, the word tumor is often used as a synonym for 
a cystic (liquid-filled) growth or solid neoplasm (cancerous or non-
cancerous), with other forms of swelling often referred to as swellings. 
Related terms are common in the medical literature, where the nouns 
tumefaction and tumescence (derived from the adjective tumefied), are 
current medical terms for non-neoplastic swelling. This type of swelling 
is most often caused by inflammation caused by trauma, infection, and 
other factors. 
Tumors may be caused by conditions other than an overgrowth of 
neoplastic cells. However, Cysts (such as sebaceous cysts) are also 
referred to as tumors, even though they have no neoplastic cells. This is 
standard in medical billing terminology (especially when billing for a 
growth whose pathology has yet to be determined). 
2.2 CAUSES OF TUMOR: 
Recently, tumor growth has been studied using mathematics and 
continuum mechanics. Vascular tumors are thus looked at as being 
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amalgams of a solid skeleton formed by sticky cells and an organic liquid 
filling the spaces in which cells can grow. Under this type of model, 
mechanical stresses and strains can be dealt with and their influence on 
the growth of the tumor and the surrounding tissue and vasculature can be 
elucidated. Recent findings jfrom experiments that use this model shows 
that active growth of the tumor is restricted to the outer edges of the 
tumor and that stiffening of the underlying normal tissue inhibits tumor 
growth as well. 
Benign conditions that are not associated with an abnormal proliferation 
of tissue (such as sebaceous cysts) can also present as tumors, but have no 
malignant potential. Breast cysts (as occur commonly during pregnancy 
and at other times) are another example, as are other encapsulated 
glandular swellings (thyroid, adrenal gland and pancreas). 
Encapsulated hematomas, encapsulated necrotic tissue (from an insect 
bite, foreign body, or other noxious mechanism), keloids (discrete 
overgrowths of scar tissue) and granulomas may also present as tumors. 
Discrete localized enlargements of normal structures (ureters, blood 
vessels, intrahepatic or extrahepatic biliary ducts, pulmonary inclusions, 
or gastrointestinal duplications) due to outflow obstructions or 
narrowings, or abnormal connections, may also present as a tumor. 
Examples are arteriovenous fistulae or aneurysms (with or without 
thrombosis), biliary fistulae or aneurysms, sclerosing cholangitis, 
33 
*l^um/ %umo)u Mn/ 9tUMducU(nv 
cysticercosis or hydatid cysts, intestinal duplications, and pulmonary 
inclusions as seen with cystic fibrosis. It can be dangerous to biopsy a 
number of types of tumor in which the leakage of their contents would 
potentially be catastrophic. When such types of tumors are encountered, 
diagnostic modalities such as ultrasound, CT scans, MRI, angiograms, 
and nuclear medicine scans are employed prior to (or during) biopsy 
and/or surgical exploration/excision in an attempt to avoid such severe 
complications. 
The nature of a tumor is determined by imaging, by surgical exploration, 
and/or by a pathologist after examination of the tissue from a biopsy or a 
surgical specimen. 
3. BRAIN TUMOR: 
A brain tumor is an intracranial solid neoplasm, a tumor (defined as an 
abnormal growth of cells) within the brain or the central spinal canal. 
Brain tumors include all tumors inside the cranium or in the central spinal 
canal. They are created by an abnormal and uncontrolled cell division, 
usually in the brain itself, but also in lymphatic tissue, blood vessels, the 
cranial nerves, brain envelopes (meninges), skull, pituitary gland or 
pineal gland. Within the brain itself, the involved cells may be neurons or 
glial cells (which include astrocytes, oligodendrocytes, and ependymal 
cells). Brain tumors may also spread from cancers primarily located in 
other organs (metastatic tumors). 
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Any brain tumor is inherently serious and life-threatening because of its 
invasive and infiltrative character in the limited space of the intracranial 
cavity. However, brain tumors (even malignant ones) are not invariably 
fatal, especially lipomas which are inherently benign. Brain tumors or 
intracranial neoplasms can be cancerous (malignant) or non-cancerous 
(benign); however, the definitions of malignant or benign neoplasms 
differs from those commonly used in other types of cancerous or non-
cancerous neo-plasms in the body. Its threat level depends on the 
combination of factors like the type of tumor, its location, its size and its 
state of development. Because the brain is well protected by the skull, the 
early detection of a brain tumor occurs only when diagnostic tools are 
directed at the intracranial cavity. Usually detection occurs in advanced 
stages when the presence of the tumor has caused unexplained symptoms. 
Primary (true) brain tumors are commonly located in the posterior cranial 
fossa in children and in the anterior two-thirds of the cerebral 
hemispheres in adults, although they can affect any part of the brain. 
3.1 TYPES OF BRAIN TUMOR: 
Tumors can be benign or malignant, can occur in different parts of the 
brain, and may or may not be primary tumors. A primary tumor is one 
that has started in the brain, as opposed to a metastatic tumor, which is 
something that has spread to the brain from another part of the body. 
Tumors may or may not be symptomatic. Some tumors are discovered 
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because the patient has symptoms, others show up incidentally on an 
imaging scan, or at an autopsy. 
The most common primary brain tumors are: 
. Gliomas (50.3%) 
• Meningiomas (20.9%) 
• Pituitary adenomas (15%) 
• Nerve sheath tumors (8%) 
3.2 Diagnosis: 
Although there is no specific or singular clinical symptom or sign for any 
brain tumors, the presence of a combination of symptoms and the lack of 
corresponding clinical indications of infections or other causes can be an 
indicator to redirect diagnostic investigation towards the possibility of an 
intracranial neoplasm. 
The diagnosis will often start with an interrogation of the patient to get a 
clear view of his medical antecedents and his current symptoms. Clinical 
and laboratory investigations will serve to exclude infections as the cause 
of the symptoms. Examinations in this stage may include the eyes, 
otolaryngological (or ENT) and/or electrophysiological exams. The use 
of electroencephalography (EEG) often plays a role in the diagnosis of 
brain tumors. 
Swelling, or obstruction of the passage of cerebrospinal fluid (CSF) from 
the brain may cause (early) signs of increased intracranial pressure which 
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translates clinically into headaches, vomiting, or an altered state of 
consciousness, and in children changes to the diameter of the skull and 
bulging of the fontanelles. More complex symptoms such as endocrine 
dysfunctions should alarm doctors not to exclude brain tumors. 
A bilateral temporal visual field defect (due to compression of the optic 
chiasm) or dilatation of the pupil, and the occurrence of either slowly 
evolving or the sudden onset of focal neurologic symptoms, such as 
cognitive and behavioral impairment (including impaired judgment, 
memory loss, lack of recognition, spatial orientation disorders), 
personality or emotional changes, hemiparesis, hypoesthesia, aphasia, 
ataxia, visual field impairment, impaired sense of smell, impaired 
hearing, facial paralysis, double vision, or more severe symptoms such as 
tremors, paralysis on one side of the body hemiplegia, or (epileptic) 
seizures in a patient with a negative history for epilepsy, should raise the 
possibility of a brain tumor. 
Imaging plays a central role in the diagnosis of brain tumors. Early 
imaging methods—invasive and sometimes dangerous— such as 
pneumoencephalography and cerebral angiography have been abandoned 
in recent times in favour of non-invasive, high-resolution techniques, 
such as computed tomography (CT)-scans and especially magnetic 
resonance imaging (MRI). Neoplasms will often show as differently 
colored masses (also referred to as processes) in CT or MRI results. 
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• Benign brain tumors often show up as hypo-dense (darker than 
brain tissue) mass lesions on cranial CT-scans. On MRI, they 
appear either hypo- (darker than brain tissue) or is intense (same 
intensity as brain tissue) on Tl-weighted scans, or hyper-intense 
(brighter than brain tissue) on T2-weighted MRI, although the 
appearance is variable. 
• Contrast agent uptake, sometimes in characteristic patterns, can be 
demonstrated on either CT or MRI-scans in most malignant 
primary and metastatic brain tumors. 
• Perifocal edema, or pressure-areas, or where the brain tissue has 
been compressed by an invasive process also appears hyperintense 
on T2-weighted MRI, they might indicate the presence a diffuse 
neoplasm (unclear outline) 
This is because these tumors disrupt the normal functioning of the blood-
brain barrier and lead to an increase in its permeability. However it is not 
possible to diagnose high versus low grade gliomas based on 
enhancement pattern alone. 
Glioblastoma multiforme and anaplastic astrocytoma have been 
associated with the genetic acute hepatic porphyrias (PCX, AIP, HCP and 
VP), including positive testing associated with drug refractory seizures. 
Unexplained complications associated with drug treatments with these 
tumors should alert physicians to an undiagnosed neurological porphyria. 
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The definitive diagnosis of brain tumor can only be confirmed by 
histological examination of tumor tissue samples obtained either by 
means of brain biopsy or open surgery. The histological examination is 
essential for determining the appropriate treatment and the correct 
prognosis. This examination, performed by a pathologist, typically has 
three stages: inter-operative examination of fresh tissue, preliminary 
microscopic examination of prepared tissues and follow up examination 
of prepared tissues after immuno histo-chemical staining or genetic 
analysis. 
(A posterior fossa tumor leading to mass effect and midline shift) 
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3.3 PATHOLOGY: 
(Tumors have characteristics that allow determination of its 
malignacy, how it will evolve and it will allow the medical team to 
determine the management) 
ANAPLASIA: It is also known as dedifferentiation; loss of 
differentiation of cells and of their orientation to one another and blood 
vessels their normal functions and many have deteriorated cell structures. 
Anaplastic cells often have abnormally high nuclear-to-cytoplasmic ratios 
and many are multinucleated. Additionally, the nuclei of anaplastic cells 
are usually unnaturally shaped or oversized nuclei. Cells can become 
anaplastic in two ways: neoplastic tumor cells can dedifferentiate to 
become anaplasias (the dedifferentiation causes the cells to lose all of 
their normal structure/function) or cancer stem cells can increase in their 
capacity to multiply (i.e., uncontrollable growth due to failure of 
differentiation). 
ATYPIA: It is an indication of abnormality of a cell (which may be 
indicative for malignancy). Significance of the abnormality is highly 
dependent on context. 
NEOPLASIA: It is the (uncontrolled) division of cells and as such 
neoplasia is not problematic but its consequences may be an issue of 
concern. The uncontrolled division of cells means that the mass of a 
neoplasm increases in size and in a confined space such as the intracranial 
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cavity. This quickly becomes problematic because the mass invades the 
space of the brain pushing it aside, leading to compression of the brain 
tissue and increased intracranial pressure and destruction of brain 
parenchyma. Increased Intracranial pressure (ICP) may be attributable to 
the direct mass effect of the tumor, increased blood volume or increased 
cerebrospinal fluid (CSF) volume may in turn have secondary symptoms 
NECROSIS: It is the (premature) death of cells, caused by external 
factors such as infection, toxin or trauma. Necrotic cells send the wrong 
chemical signals which prevent phagocytes from disposing of the dead 
cells, leading to a build-up of dead tissue, cell debris and toxins at or near 
the site of the necrotic cells" 
Arterial and venous hypoxia or the deprivation of adequate oxygen 
supply to certain areas of the brain, occurs when a tumor makes use of 
nearby blood vessels for its supply of blood and the neoplasm enters into 
competition for nutrients with the surrounding brain tissue. 
More generally a neoplasm may cause release of metabolic end products 
(e.g., free radicals, altered electrolytes, neurotransmitters) and release and 
recruitment of cellular mediators (e.g., cytokines) that disrupt normal 
parenchymal fimction. 
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(Micrograph of an oligodendroglioma, a type of brain cancer) 
3.4 TREATMENT: 
When a brain tumor is diagnosed, a medical team will be formed to assess 
the treatment options presented by the leading surgeon to the patient and 
his/her family. Given the location of primary solid neoplasms of observe 
the evolution of the neoplasm before proposing a management plan to the 
patient and his/her relatives. These various types of treatments are 
available depending on neoplasm type and location and may be combined 
to give the best chances of survival as: 
• SURGERY: It is the complete or partial resection of the tumor 
with the objective of removing as many tumor cells as possible 
• RADIOTHERAPY: It is the most commonly used treatment for 
brain tumors; the tumor is irradiated with beta, x rays or gamma 
rays. 
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• CHEMOTHERAPY: It is a treatment option for cancer, however 
it is seldom used to treat brain tumors as the blood and brain barrier 
prevents the drugs from reaching the cancerous cells. 
Chemotherapy can be thought of as a poison that prevents the 
growth and division of all cells in the body including cancerous 
cells. Thus the significant side effects associated and experienced 
by patients undergoing chemotherapy. 
• A variety of experimental therapies are available through clinical 
trials 
Survival rates in primary brain tumors depend on the type of tumor, age, 
functional status of the patient, the extent of surgical tumor removal and 
other factors specific to each case. 
3.5 BRAIN TUMOR IN CHILDREN 
A brain tumor is a group (mass) of abnormal cells that start in the brain. 
They are growths inside your skull. They are among the most common 
types of childhood cancers. Some are benign tumors, which aren't cancer 
but they can still be serious. Malignant tumors are cancerous. 
Symptoms of a brain tumor might include: 
• Headache 
• Vomiting and nausea 
• Personality changes 
• Depression 
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• Trouble controlling muscles 
• Seizures 
• Vision or speech problems 
Treatment for children is sometimes different than for an adult. Long-
term side effects are an important issue. The options also depend on the 
type of tumor and where it is the removal of the tumor is often possible 
and if not, then the radiation, chemotherapy or both may be used. 
3.5.1 Causes: 
The cause of primary brain tumors is unknown. Primary brain tumors 
may be: 
• Not cancerous (benign) 
• Invasive (spread to nearby areas) 
• Cancerous (malignant) 
Brain tumors are classified depending on: 
• The exact site of the tumor 
• The type of tissue involved 
• Whether it is cancerous 
Brain tumors can directly destroy brain cells. They may also indirectly 
damage cells by pushing on other parts of the brain. This leads to 
swelling and increased pressure within the skull. 
Tumors may occur at any age, but many tumors are more common at a 
certain age. However, most brain tumors are rare in the first year of life. 
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3.5.2 Common Tumor Types: 
i) Astrocytomas are usually noncancerous, slow-growing cysts. They 
most commonly develop in children between 5 - 8 years of age. 
ii) Brainstem gliomas occur almost only in children. The average age at 
which they develop is about 6 years old. The tumor may grow very large 
before causing symptoms. 
iii) Ependymomas are located in tiny passageways (ventricles) in the 
brain, and block the flow of cerebrospinal fluid (CSF). 
iv) Medulloblastomas are the most common type of childhood brain 
cancer. They occur more often in boys than girls, usually around age 5. 
Most medulloblastomas occur before age 10. 
3.5.3 Symptoms: 
Symptoms may be subtle and only gradually become worse, or they may 
occur very quickly. 
Headaches are probably the most common symptom. Patterns that may 
occur with brain tumors include: 
• Headache that gets worse when waking up in the morning and then 
clear up within a few hours 
• Headaches that may get worse with coughing or exercise or with a 
change in body position 
• Headaches that occur while sleeping and with at least one other 
symptom (such as vomiting or confusion) 
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Patients with brain tumors may have a seizure. This may be the first 
symptom or sign. Sometimes the only symptoms of brain tumors are 
mental changes, which may include: 
• Changes in personality and behavior 
• Impaired concentration 
• Increased sleep 
• Memory loss 
• Problems with reasoning 
Other possible symptoms are: 
• Gradual loss of movement or feeling in an arm or leg 
• Hearing loss, with or without dizziness 
• Speech difficulty 
• Unexpected vision problem (especially if it occurs with a 
headache), including vision loss (usually of peripheral vision) in 
one or both eyes, or double vision 
• Unsteadiness and problems with balance 
• Weakness or numbness 
The following tests may be used to detect a brain tumor and identify its 
location: 
• CT-guided biopsy (may confirm the exact type of tumor) 
• CT scan of the head 
. EEG 
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• Examination of the cerebral spinal fluid (CSF) 
. MRI of the head 
3.5.4 Treatment: 
Early treatment often improves the chances of a good outcome. 
Treatment depends on the size and type of tumor and the child's general 
health. 
The following are treatments for specific types of tumors: 
• Astrocytoma - The main treatment is surgery to remove the tumor. 
• Brainstem gliomas - Surgery is usually not possible because of the 
tumor's location in the brain. Radiation and chemotherapy are used 
to shrink the tumor and prolong life. 
• Ependymomas - Treatment may include surgery, radiation therapy, 
and chemotherapy. 
• Medulloblastomas - Surgery alone does not cure this type of 
cancer. Chemotherapy and radiation are often used in combination 
with surgery. 
The goals of treatment may be to cure the tumor, relieve symptoms, and 
improve brain ftmction or the child's comfort. 
Surgery is needed for most primary brain tumors. Some tumors may be 
completely removed. Those that are deep inside the brain or that enter 
brain tissue may be debulked instead of entirely removed. Debulking is a 
procedure to reduce the tumor's size without completely removing it. 
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In cases where the tumor cannot be removed, surgery may help reduce 
pressure and relieve symptoms. 
Radiation therapy and chemotherapy may be used for certain tumors. 
Other medications used to treat primary brain tumors in children include: 
• Corticosteroids such as dexamethasone to reduce brain swelling 
• Diuretics such as urea or mannitol to reduce brain swelling and 
pressure 
• Anticonvulsants such as phenytoin or levetiracetam to reduce or 
prevent seizures 
• Pain medications 
Comfort measures, safety measures, physical therapy, occupational 
therapy, and other such steps may be required to improve quality of life. 
Counseling, support groups, and similar measures may be needed to help 
the family cope with the disease. 
3.5.5 Outlook (Prognosis): 
How well the child does depends on many things, including the exact 
type of tumor. About 3 out of 4 children survive at least 5 years after 
being diagnosed. 
Long-term brain and nervous system problems may result from the tumor 
itself or from treatment. Children may have problems with attention and 
concentration, memory, processing information, planning, insight, 
initiative or desire to do things, and the ability to stay organized and on-
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task. Children younger than age 7 (and especially those younger than age 
3) appear to have the greatest risk for these problems. 
Parents need to make sure that children receive needed support services at 
home and school. 
3.5.6 Possible Complications: 
• Brain herination (often fatal) 
• Loss of ability to interact or ftmction 
• Permanent, worsening, severe brain and nervous system 
(neurological) problems 
• Side effects related to chemotherapy and radiation 
• Tumor returns (relapse) 
3.5.7 Alternative Names: 
Glioblastoma multiforme - children; Ependymoma - children; Glioma -
children; Astrocytoma - children; Medulloblastoma - children; 
Neuroglioma - children; Oligodendroglioma - children; Meningioma -
children; Cancer - brain tumor (children) 
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3.6 BRAIN TUMOR - PRIMARY (adults): 
A primary brain tumor is a group (mass) of abnormal cells that start in the 
brain. 
Primary brain tumor 
* A n A M 
1) Causes: 
Primary brain tumors include any tumor that starts in the brain. Primary 
brain tumors can start from brain cells, the membranes around the brain 
(meninges), nerves or glands. 
Tumors can directly destroy brain cells. They can also damage cells by 
producing inflammation, placing pressure on other parts of the brain, and 
increasing pressure within the skull. 
The cause of primary brain tumors is unknown. There are many possible 
risk factors that could play a role like the following: 
• Radiation therapy to the brain, used to treat brain cancers, increases 
the risk for brain tumors up to 20 or 30 years afterwards. 
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• Exposure to radiation at work or to power lines, as well as head 
injuries, smoking and hormone replacement therapy have NOT 
been proven to be risk factors. 
• The risk of using cell phones is hotly debated. However, most 
recent studies have found that cell phones, cordless phones and 
wireless devices are safe and do not increase the risk. 
• Some inherited conditions increase the risk of brain tumors, 
including neurofibromatosis, Von Hippel-Lindau syndrome, Li-
Fraumeni syndrome and Turcot syndrome. 
• Lymphomas that begin in the brain in people with a weakened 
immune system are sometimes linked to the Epstein-Barr virus. 
2) SPECIFIC TUMOR TYPES: 
Brain tumors are classified depending on: 
• The location of the tumor 
• The type of tissue involved 
• Whether they are noncancerous (benign) or cancerous (malignant) 
• Other factors 
Sometimes, tumors that start out less aggressive can become more 
aggressive. 
Tumors may occur at any age, but many types of tumors are most 
common in a certain age group. In adults, gliomas and meningiomas are 
most common. 
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Gliomas come from glial cells such as astrocytes, oligodendrocytes, and 
ependymal cells. The gliomas are divided into three types: 
• Astrocytic Tumors- which include astrocytomas (can be 
noncancerous), anaplastic astrocytomas, and glioblastomas. 
• Oligodendroglial Tumors- Some primary brain tumors are made 
up of both astrocytic and oligodendrocytic tumors. These are called 
mixed gliomas. 
• Glioblastomas- These are the most aggressive type of primary 
brain tumor. 
Meningiomas and schwannomas are two other types of brain tumor. 
These tumors: 
• Occur most often between ages 40 and 70 
• Are usually noncancerous, but still may cause serious 
complications and death from their size or location. Some are 
cancerous and aggressive. 
Meningiomas are much more common in women. Schwannomas affect 
both genders equally. 
Other primary brain tumors in adults are rare. These include: 
• Ependymomas 
• Craniopharyngiomas 
• Pituitary tumors 
• Primary CNS lymphoma 
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• Primary lymphoma of the brain 
• Pineal gland tumors 
• Primary germ cell tumors of the brain 
3) SYMPTOMS: 
Some tumors may not cause symptoms until they are very large and they 
can quickly damage a person's health. Other tumors have symptoms that 
develop slowly. The symptoms depend on the tumor's size, location, how 
far it has spread, and whether there is swelling. The most common 
symptoms are: 
• Changes in the person's mental function 
• Headaches 
• Seizures (especially in older adults) 
• Weakness in one part of the body 
Headaches caused by brain tumors may: 
• Be worse when the person wakes up in the morning, and clear up 
in a few hours 
• Occur during sleep 
• Occur with vomiting, confusion, double vision, weakness, or 
numbness 
• Get worse with coughing or exercise, or with a change in body 
position 
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• Other symptoms may include: 
• Change in alertness (including sleepiness, unconsciousness, and 
coma) 
• Changes in hearing 
• Changes in taste or smell 
• Changes that affect touch and the ability to feel pain, pressure, 
different temperatures, or other stimuli 
• Clumsiness 
• Confusion or memory loss 
• Difficulty swallowing 
• Difficulty writing or reading 
• Dizziness or abnormal sensation of movement (vertigo) 
• Eye problems 
o Eyelid drooping 
o Pupils of different sizes 
o Uncontrollable movements 
• Loss of balance 
• Loss of coordination 
• Muscle weakness in the face, arm, or leg (usually on just one side) 
• Numbness or tingling on one side of the body 
• Personality, mood, behavior, or emotional changes 
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Problems with eyesight, including decreased vision, double vision, 
or total loss of vision 
• Trouble speaking or understanding others who are speaking 
• Trouble walking 
Other symptoms that may occur with a pituitary tumor: 
• Abnormal nipple discharge 
• Absent menstruation (periods) 
• Breast development in men 
• Enlarged hands, feet 
• Excessive body hair 
• Facial changes 
• Low blood pressure 
• Obesity 
• Sensitivity to heat or cold 
4) £xams and Tests: 
Most brain tumors increase pressure in the skull and press on brain tissue 
because of their size and weight. 
The following tests may confirm the presence of a brain tumor and fmd 
its location: 
• CT scan of the head 
. EEC 
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• Examination of tissue removed from the tumor during surgery or 
CT-guided biopsy (may confirm the type of tumor) 
• Examination of the cerebral spinal fluid (CSF) (may show 
cancerous cells) 
. MRI of the head 
5) Treatment: 
Treatment can involve surgery, radiation therapy, and chemotherapy. 
Brain tumors are best treated by a team that includes: 
• Neuro-oncologist 
• Neurosurgeon 
• Oncologist 
• Radiation oncologist 
• Other health care providers, such as neurologists and social 
workers 
Early treatment often improves the chance of a good outcome. How we 
are treated depends on the size and type of tumor and our general health. 
The goals of treatment may be to cure the tumor, relieve symptoms and 
improve brain function or comfort. 
Surgery is often needed for most primary brain tumors. Some tumors may 
be completely removed. Those that are deep inside the brain or that enter 
brain tissue may be de-bulked instead of removed. De-bulking is a 
procedure to reduce the tumor's size. 
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Tumors can be hard to remove completely by surgery alone, because the 
tumor invades surrounding brain tissue much like roots from a plant 
spread through soil. When the tumor cannot be removed, surgery may 
still help reduce pressure and relieve symptoms. 
Radiation therapy is used for certain tumors. 
Chemotherapy may be used with surgery or radiation treatment. 
Other medications used to treat primary brain tumors in children may 
include: 
• Corticosteroids, such as dexamethasone, to reduce brain swelling 
• Medicines such as urea or mannitol to reduce brain swelling and 
pressure 
• Anticonvulsants, such as evetiracetam (Keppra), to reduce seizures 
• Pain medications 
6) Possible Complications: 
• Loss of ability to interact or function 
• Permanent, worsening, and severe loss of brain function 
• Return of tumor growth 
• Side effects of medications, including chemotherapy 
• Side effects of radiation treatments 
7) Alternative Names: 
• Glioblastoma multiforme - adults 
• Ependymoma - adults 
57 
'^^dtaUv %umo€c s4/v unUoducUoiv 
• Glioma - adults; Astrocytoma - adults 
• Medulloblastoma - adults 
• Neuroglioma - adults 
• Oligodendroglioma - adults 
• Lymphoma - adults 
• Vestibular schwannoma (acoustic neuroma) - adults 
• Meningioma - adults 
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OBJECTIVES AND METHODOLOGY OF STUDY 
INTRODUCTION 
Knowledge is dynamic and multidimensional in nature. The new 
researches and the thirst for knowledge has lead to the generation of new 
work. It is necessary that new research and new findings should be 
circulated widely among the research scholars, scientists, specialists and 
others. 
Due to rapid growth of knowledge, a librarian faces problem in 
acquisition, collection, selection and organization of relevant documents 
within limited financial resources. To overcome these problems they need 
techniques by which they can use the limited financial resources to the 
optimum. Such a technique is the bibliometric technique.Bibliometric 
studies in recent years have attained significance because of its practical 
application in the evaluation of library operation and services, as a 
statistical and mathematical technique. It has extensive application in 
library and information field in identifying the research trends in 
particular subject, trends in authorship and collaboration research core 
journals, author's productivity, obsolescence and scattering of literature. 
This study is helpful in management of scientific literature measuring the 
utility of periodicals and relationship between journals and subject area 
and also in knowing the most productive contribution in a given field. 
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It is also helpful at the information centers in formulating need based 
collection development policy, weeding and stacking policy and also for 
eliminating the problems in acquisition, organization and dissemination 
of information. Bibliometrics has emerged as the most prominent tool. 
The present study aims at identification and description of some of the 
characteristics of the literature published in the field of "Brain Tumor". 
This study is considered for a period of 5 years from 2007-2011 with a 
view to identify year, language, subject areas, forms of document, 
country of origin where the document is published. 
It is a well known fact that knowledge is growing at very fast rate. It is 
necessary that a new work and new findings should be highlighted among 
the research scholars and others who are interested in them. So the 
present study will help the librarians in the selection of literature in the 
field of "Brain Tumor" precisely. 
OBJECTIVES 
Before conducting any study, the objectives of the study should be kept in 
mind by the researcher. The present study aims at identification and 
describing some of the characteristics of literature published in the field 
of "Brain Tumor" over the period of 5 years (2007-2011) with a view to 
idenfify the year, language, subject, form of the documents, and country 
of origin from where the document is published. 
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The main objectives of the present study are: 
i. Ranking of periodicals: To know the core periodicals containing 
the maximum Uterature on "Brain Tumor", 
ii. Ranking of authors: To know the eminent authors in the field of 
"Brain Tumor", 
iii. Forms of documents: To find out most used forms of source 
material i.e. periodicals articles, research reports, conference 
proceedings, bulletins etc. 
iv. Geographical scattering of items: To know about the country 
producing most of the literature in the field of "Brain Tumor". 
V. Chronological study: To know the most productive year/years of 
the literature published on the subject, 
vi. Language wise distribution of items: To know the dominating 
language in which most of the articles on the subject have been 
published. 
vii. Subject dispersion: To identify the scattering of the subject under 
study. 
METHODOLOGY 
The exponential growth of literature and rapid development of libraries 
generated several evolutionary studies about the effectiveness and 
efficiency of information services. These studies led to the identification 
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and application of appropriate qualitative measuring techniques known as 
Bibliometrics. The methodology adopted is outlined under: 
Selection of Source Documents 
I 
Collection of Data i 
Analysis and Interpretation of Data 1 
' 
' 
' ' 
Ranking 
of 
Periodicals 
' ' 
Country 
wise 
distribution 
of items 
' 
Subject 
wise 
distributi 
on of 
items 
w w w 
Year wise 
Distribution 
of items 
Language 
wise 
distribution 
of items 
Form wise 
distribution 
of items 
Ranking 
of 
authors 
T 
Application of Bibliometric Laws 
1 
Conclusion 
Selection of Source Document 
To collect the relevant literature on Brain Tumor, the PubMed Central 
was found to be the most comprehensive and appropriate source of 
literature in the field of Medical Science. 
Collection of Data 
The most important task was to select the documents from which the data 
has been collected on the subject "Brain Tumor". It was hereby that 
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about2500 references have been collected from PubMed Central for the 
year 2007-2011. The same was analyzed on Excel-Worksheet. 
Analysis and Interpretation of Data 
All the 2500 references were arranged and analyzed systematically in 
order to complete the following studies. 
i. Ranking of Periodicals 
The main objective of this study is to identify the core periodicals 
containing the research literature on Brain Tumor. To conduct this study, 
the items published in different periodicals were grouped together and 
ranked list of periodicals were prepared. It is necessary to know the most 
productive journals on the subject. 
ii. Country wise distribution of items 
This study is conducted to identify the place of origin of documents, 
which is given in PubMed Central database. The countries were grouped 
on the basis of their place of origin. The cumulative no. of publication of 
each country was counted and ranked in a table. 
iii. Subject wise distribution of items 
Though most of the literature on a given subject is published in core 
journals but sometimes some material of research value is published in 
the journals belonging to other related fields. The information about the 
subject fields of periodicals was obtained from Ulrich International 
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Periodical Directory; 46"^ ed, 2008. This analysis identifies the core 
subjects as well as related subjects in the Brain Tumor. 
iv. Year wise distribution of items 
In this analysis, publication year of items were studied to know how 
many items belong to a particular time period on the basis of no. of items 
belonging to a particular year. The data was analyzed and tabulated to 
find the most productive year of items. 
V. Language wise distribution of items 
This study attempts to analyze the language wise distribution of items. 
Since the source of documents is of international level, is having 
comprehensive coverage, so the articles are published in almost all 
languages of the world. Thus, the researcher analyzed the items on the 
basis of their language. For the purpose of language wise analysis, the 
entries were grouped according to their languages. After this, they were 
counted and then prepared a ranked list of languages. 
vi. Ranking of authors 
The researchers analyse the authors on the basis of their irequency of 
occurrence i.e. how n,any ti^es an author occurs. TOs study has been 
conducted to i.ow the eminent personalities in the f.e.d of Brain Tu.or 
Ranicin, of authors a . done to identic the .ost productive contHbutions 
on the subject. Por the p u , „ . of ranging of authors, the information 
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about all the authors was retrieved, arranged and tabulated in the order of 
decreasing frequency of their contributions. 
vii. Form wise distribution of items 
There are varieties of forms of documents in which literature on Brain 
Tumor is published. These articles, research report, news letter etc. the 
analysis has been done to know the major forms of documents used for 
producing new information on the subject under study. These have been 
tabulated to find out most used source material. 
Application of Bibliometric Laws 
The whole study depends upon the application of bibliometric laws such 
as Lotka, Bradford and Zipf s Laws. These laws were applied to the 
analyzed data to check their validity. 
Conclusion 
The last step of this study is to conclude the findings of the study and 
made true recommendations, if proved. 
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DATA ANALYSIS, INTERPRETATION AND 
PRESENTATION 
The required data on the topic "Brain Tumor" was collected from 
PubMed (Publication of Medicine) Central which is an online service of 
National Library of Medicine (NML) USA. For the purpose 2500 items 
covering a period from 2007-2011 were selected on the subject. The 
collected data was analyzed to conduct the following studies. 
4.1 RANKING OF PERIODICALS 
In the present era, journals play an important role in scientific 
communication of current information. Articles published in journals 
provide nascent micro thoughts to the researchers. It may be found that 
certain core journals contribute most of the literature on particular topic. 
This information of core journals on various subjects will go a long way 
in preparing the subscription list of journals by the librarian. The present 
study is therefore meant to identify the most important journals, 
constituting the most of the literature of research value in the field of 
"brain tumor". 
In the collected data, all the 2500 references were found to be published 
in 535 periodicals, which have been ranked up to 34* positions. Table 4.1 
shows that first rank was occupied by the journal titled 'The FASEB 
Journal' which accounts for 5.76% of total references. Next five positions 
are occupied by journals like 'Current Molecular Biology (4.4%)', 
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"Neuro-Oncology (3.28%)', 'PLOS Medicine (3.16%)', 'Molecular and 
Cellular Biology (2.84%)' and 'Stem Cells International 
(2.72%)'respectively. 
Table 4.1 shows that the most of the literature on "brain tumor" appeared 
in 535 periodicals. The periodicals, in which the maximum number of 
814 items constituting 32.56% of the total references appeared, should be 
regarded as the core journals in the field of "brain tumor". 
The present ranking list may be useful for the libraries in taking policy 
decisions regarding the subscription list of periodicals on the subject 
"brain tumor" and related diseases. It will be equally important f or the 
document lists in preparing an exhaustive documentation list. The study 
may be useful for the scientists, as they know the most productive 
journals carrying the highest percentage of items. 
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TABLE 4.1.1 
SHOWING RANGE OF FREQUENCY 
S.No 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
Article 
Range 
27-144 
17-26 
13-16 
9-12 
5-8 
4-3 
1-2 
Total 
No. of 
Periodicals 
13 
15 
19 
20 
56 
52 
360 
535 
No. of 
Items 
814 
320 
267 
213 
353 
180 
353 
2500 
%age 
32.56 
12.8 
10.68 
8.52 
14.12 
7.6 
13.72 
100 
Cumulative 
%age 
32.56 
45.36 
56.04 
64.56 
78.68 
86.28 
100 
The journals having their frequency of occurrence in the range of 27-
144 is 13, those in the range 17-26 is 15, in range of 13-16 is 19, those 
in the range of 9-12 is 20 and those in range of 5-8 is 56. However, the 
numbers of items covered under the range of 17-26 are more than the 
items covered under the range of 9-12. It is therefore, obvious that 
though the most of the literature constituting 32.56% references 
appeared in 13 core journals, the number of periodicals have been 
increasing for finding out much less number of items i.e. 56 
81 
^^aia/ ^nali^^is/, 9nteiif2^LetaUatv and ^lesentaUon/ 
periodicals covered by 353 items (14.12%), 52 periodicals covered 
172 items (6,88%). This is in accordance with the Bradford's Law of 
Scattering. 
4.2 SUBJECT WISE DISTRIBUTION 
According to the Bradford's Law of Scattering as explained earlier, 
most of the information on a given subject appears in certain core 
journals. However, a significant amount of literature is published in 
journals of other related or marginal subjects. This analysis has been 
done on the basis of subject field of periodicals publishing the 
literature. 
Table 4.2 shows that the total number of 2500 items appearing in 535 
journals belonging to 25 different subjects. The table gives a subject 
wise break up in the field of "Brain Tumor". It is revealed that 
'Medical Science-Neurology' possesses the highest no. of articles 
(798 constituting 31.42%) and occupies the first in the list. The 
second, third, fourth and fifth position is occupied by 'Medical 
Science-Oncology', 'Medical Sciences-Medicine', 'Medical Science-
Transplantation' and 'Medical Sciences-Cell Biology' with items 
462(18.48%), 317(12.68%), 249(9.96%) and 125(5%) respectively. 
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GRAPH 4.2.1 
^ '9.96% ' 
A Pr 
f 
i 12.68% 
W 
Subject Wise Distribution 
M 5% 
;.s 
^ ^ ^ H 31.92% 
^^^mm 
• Medical Sciences-
Neueology 
• Medical Sciences-
Oncology 
• Medical Sciences-Medicine 
• Medical Sciences-
Transplantation 
• Medical Sciences-Cell 
Biology 
'The figure depicts only first 5 subject areas' 
4.3 YEAR WISE DISTRIBUTION 
This study is usefiil in knowing the currency of information on "Brain 
Tumor" in the indexing and abstracting services. The main objective 
of the chronological study is to find out current information published 
in PubMed Central. This study is usefiil in knowing the most 
productive and least productive years. By this study we will be able to 
86 
^aio/ S^nalij/sls^, ^ni&tpieiaUo4v and/ ^iesentcUio4v 
know that how many articles on the subject were published in a 
particular year. 
Table 4.3 shows the scattering of all references. It is observed that the 
total occurrence of items in the year 2007, 2008, 2009, 2010 and 2011 
were 578, 201, 720, 356 and 645 respectively. However, the highest 
percentage of occurrence of items in the year 2007-2011 in PubMed 
Central was 720 (28.8%) in 2009. In 2011, 2007, 2010 and 2008 the 
percentage of frequency was 25.8, 23.12, 14.24 and 8.04 respectively. 
It shows that 2009 is the most productive year and 2008 is the least 
productive year. 
TABLE 4.3 
YEAR WISE DISTRIBUTION 
S.NO. 
1. 
2. 
3. 
4. 
Year 
2009 
2011 
2007 
2010 
No. of 
Articles 
720 
645 
578 
356 
%age 
28.8 
25.8 
23.12 
14.24 
Cumulative 
Frequency 
28.8 
54.6 
77.72 
91.96 
87 
^^kda/ s4nalij^is^, l^nt&ij2)ietatio4v and/ ^leseniaUon' 
5. 2008 
Total 
201 
2500 
8.04 
100 
100 
GRAPH 4.3 
4.4 LANGUAGE WISE DISTRIBUTION 
It is always useful for the researchers and the information scientists to 
know the language(s) in which material of their area of specialization 
is published. The type of study provides information about the most 
88 
^ato/ s4nabj/sis^, Uni&ip)vetailo*v and/ ^tesentaUan/ 
dominant language(s) in which the literature on the subject "brain 
tumor" is being produced. 
Table 4.4 shows the distribution of items according to the languages of 
publication.2078 items (i.e. 83.12%) of the total of 2500 items were 
published in English language. The second and the third ranks were 
occupied by Russian and German with 88 (3.52%) and 67 (2.68%) 
items respectively. This is followed by Italian, French and Spanish 
with 48 (1.92%), 36 (1.44%), and 31 (1.24%)) items. 
TABLE 4.4 
LANGUAGE WISE DISTRIBUTION 
s. 
No. 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
Name of 
Languages 
English 
German 
Russian 
Italian 
French 
Spanish 
Japanese 
No. of 
Articles 
2078 
88 
67 
48 
36 
31 
28 
%age 
83.12 
3.52 
2.68 
1.92 
1.44 
1.24 
1.12 
Cumulative 
Frequency %age 
83.12 
86.64 
89.32 
91.24 
92.68 
93.92 
95.04 
Rank 
1 
• 
2 
3 
4 
5 
6 
7 
89 
^ata/ s4naltjsis^, Unt&ifmtaUaiv and/ ^lesentatian/ 
8. 
9. 
10. 
11. 
12. 
13. 
i 
14. 
15. 
16. 
17. 
18. 
Chinese 
Turkish 
Swedish 
Danish 
Hungarian 
Polish 
Portuguese 
Korean 
Dutch 
Serbian 
Croatian 
Total 
21 
16 
15 
12 
11 
10 
10 
9 
8 
7 
5 
2500 
0.84 
0.64 
0.6 
0.48 
0.44 
0.4 
0.4 
0.36 
0.32 
0.28 
0.2 
100 
95.88 
96.52 
97.12 
97.6 
98.04 
98.44 
98.44 
98.8 
99.12 
99.4 
100 
8 
9 
10 
11 
12 
13 
13 
14 
15 
16 
17 
90 
^bato/ s4n(dfsis/, 'DntetfietaUan/ and/ ^tesenlaUan/ 
GRAPH 4.4 
Language Wise Distribution 
3.52% 
I English 
I German 
I Russian 
I Italian 
I French 
'In this figure only 5 languages have been considered' 
4.5 FORM WISE DISTRIBUTION 
The analysis of table 4.5 shows that the literature on the subject "brain 
tumor" is published in 8 different forms. The main objective of this 
analysis is to know the forms in which the literature on this particular 
subject is being published. This study helps the information 
scientists/librarians in knowing the most productive form of literature 
on the subject. 
91 
^baia/ s4naiij/sis/, ^ Int&if^veiaUan/ and/ ^tesentaUo4v 
Analysis of collected data shows that items constituting 1956 
(78.24%) of the total data was published in the form of periodical 
articles. The next three positions were occupied by research reports, 
reviews and case reports with 271 (10.84%), 72 (2.88%) and 63 
(2.52%) references respectively. It may be stated that articles 
published in journals are the most vital media of communication 
among scientists belonging to the subject "brain tumor". 
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GRAPH 4.5 
Form Wise Distribution 
^•^^ ' ' ° - \ 2.24% 
7R«% ^ J 
^^^^^^^^B^'^^w-^^ 
J 10.84% ^ 
^ ^ ^ ^ ^ ^ W ' l ^ V 
^ ^ ^ ^ ^ ^ K ^ ^ ^ ^ ^ ^ ^ ^ v 
^ ^ ^ ^ K 78.24% ^ 
• Articles 
• Reearch Reports 
• Reviews 
• Case Reports 
• Clinical Trail 
4.6 COUNTRY WISE DISTRIBUTION 
Certain countries give more research output in a particular subject than 
others. This is very much useful not only for the information manager 
in finalizing the subscription list of periodicals but also for the 
research scholars as they tend to know the countries that are leaders in 
their respective field of research. 
Table 4.6 contains list of 30 countries producing research material on 
"Brain Tumor". These countries have been ranked on the basis of 
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occurrence of terms. It was observed that 1261 (50.52%) of the total 
articles were published from U.S.A. This is followed by England, 
Netherlands, Germany and Denmark which produce 570 (22.72%), 
216 (8.64%), 107 (4.28%) and 63 (2.52%) items respectively. The 
analysis not only shows the most productive countries of research on 
"brain tumor" but indicates the wide coverage of PubMed Central, as 
the periodicals from 30 countries have been listed. 
Table 4.6 
COUNTRY WISE DISTRIBUTION 
S.No. 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
Name of 
Country 
U.S.A 
England 
Netherlands 
Germany 
Denmark 
Australia 
Spain 
Switzerland 
No. of 
Articles 
1261 
570 
216 
107 
63 
52 
38 
34 
%age 
50.52 
22.72 
8.64 
4.28 
2.52 
2.08 
1.52 
1.36 
Rank 
1 
2 
3 
4 
5 
6 
7 
8 
95 
^ato/ S^nali^^is/, 9nt&if^ietaUaiv and/ ^lesentatioiv 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
France 
Italy 
India 
Greece 
New Zealand 
Ireland 
Sweden 
Brazil 
China 
Hungary 
Korea 
Japan 
Scotland 
Russian 
Canada 
Egypt 
Mexico 
Philippines 
Poland 
Turkey 
31 
30 
23 
13 
10 
9 
9 
7 
7 
7 
7 
5 
5 
4 
3 
3 
3 
3 
3 
3 
1.24 
1.2 
0.92 
0.52 
0.4 
0.36 
0.36 
0.28 
0.28 
0.28 
0.28 
0.2 
0.2 
0.16 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
9 ! 
1 
10 
11 
12 
13 
14 
14 
15 
15 
15 
15 
16 
16 
17 
18 
18 
18 
18 
18 
18 
96 
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29. 
30. 
Croatia 
Tunisia 
Total 
2 
2 
2500 
0.08 
0.08 
100 
19 
19 
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4.7 RANKING OF AUTHORS 
In every subject there are number of contributors. However, some of 
them are well known in a given field. It is therefore important to know 
the eminent authors in the field of "Brain Tumor". This information is 
equally usefiil for the librarian and the researchers. 
Table 4.7 gives the name of the authors with their contributions (i.e. 
no. of papers). From the analysis it was found that 862 (34.48%) items 
were written by single author and 1638 (65.52%) items were written 
by more than one i.e. multiple authors. This shows the present trends 
of research in which joint efforts are involved to complete a research 
work. Although this study is not sufficient to know the major 
contributors exactly, yet the present ranked list may be of considerable 
help to know the name of significant authors on the topic "Brain 
Tumor" during 2007-2011. The names of the four most productive 
authors are:-
1. Smith, MR 
2. Ringe,JD 
3. Kanis, JA 
4. Heaney, RP 
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TABLE 4.7 
RANKING OF AUTHORS 
S.No. 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
Name of Author 
Smith, MR 
Ringe, JD 
Kanis, JA 
Heaney, RP 
Hayashi, Y 
Heaney, RP 
Nakamura, T 
Alam, M 
Compston, J 
Dixon, KM 
Frost, HM 
Hosoi, J 
Miller, PD 
Perette, CM 
Shiraki, M 
Stan, A 
Stockfleth, E 
No. of Articles 
36 
23 
17 
15 
13 
13 
13 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
Rank 
1 
2 
3 
4 
5 
5 
5 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
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18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 
32. 
33. 
34. 
35. 
36. 
37. 
Ulrich, M 
Wang, W 
Yoshimura, N 
Asgari, MM 
Aubin, F 
Blake, GM 
Bomer, FU 
Bren, R 
Cho, YS 
Chen, JM 
Chatterjee, P 
Diamond, TH 
Dunn, M 
Fernandez, AA 
Gilchrest, BA 
Hafner, C 
Hansen, C 
Hoffmann, MA 
Kim, JW 
Lane, NE 
10 
10 
10 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
6 
6 
6 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
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38. 
39. 
40. 
41. 
42. 
43. 
44. 
45. 
46. 
47. 
48. 
49. 
50. 
51. 
52. 
53. 
54. 
55. 
56. 
57. 
Mogensen, M 
Robinson, P 
Sanchiz, MJ 
Watts, NB 
Adami, S 
Barthel, HR 
Berlemann, U 
Barou, G 
Johnell, 0 
Roux, C 
Gennari, C 
Giannini, S 
Hamdy, RC 
Koh, LK 
Lansy, E 
Paulson, KG 
Pozillic 
Reeder, AI 
Rubin, MR 
Satzger, I 
9 
9 
9 
9 
8 
8 
8 
8 
8 
8 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
8 
8 
8 
8 
8 
8 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
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58. 
59. 
60. 
61. 
62. 
63. 
64. 
65. 
66. 
67. 
68. 
69. 
70. 
71. 
72. 
73. 
74. 
75. 
76. 
77. 
Thomas, K 
Weinstock, MA 
Ym,C 
Zhang, J 
Altili, BK 
Augustin, M 
Bazhin, AV 
Cartaxo, SB 
Casabonne, D 
Akgui, B 
Amin, A 
Andrew, F 
Ahmed, M 
Ashwell, N 
Andreeva, VA 
Alzate, 0 
Assi, H 
Aldape, K 
Agnihotri, S 
Beaumont, KA 
7 
7 
7 
7 
6 
6 
6 
6 
6 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
9 
9 
9 
9 
10 
10 
10 
10 
10 
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78. 
79. 
80. 
81. 
82. 
83. 
84. 
85. 
86. 
87. 
88. 
89. 
90. 
91. 
92. 
93. 
94. 
95. 
96. 
Boonen, S 
Brumsen, C 
Biskobing, DM 
Brixen, KT 
Bouwes 
Bawnick, JN 
Boyett, JM 
Banerjee, A 
Bonaldo, MD 
Blaney, SM 
Bohlin, C 
Bigner, DD 
Charles, N 
Curtin, JF 
Castro, MG 
Clark, MC 
Chang, SM 
Clarke, ID 
Doggrell, SA 
Douglus, JG 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
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97. 
98. 
99. 
100. 
101. 
102. 
103. 
104. 
105. 
106. 
107. 
108. 
109. 
110. 
111. 
112. 
113. 
114. 
115. 
116. 
Drummond, D 
Desjardins, A 
Davis, F 
Dirks, PB 
Dressman, GH 
Earnest, R 
Eyler, CE 
Edwards, MR 
Erdal, S 
Eastell, R 
Friedman, AH 
Forsayeth, J 
Fox, S 
Fisher, AA 
Fukunaga, M 
Francis, RM 
Friedman, HS 
Fuller, GN 
Gajadhar, A 
Goldstrom, AC 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
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117. 
118. 
119. 
120. 
121. 
122. 
123. 
124. 
125. 
126. 
127. 
128. 
129. 
130. 
131. 
132. 
133. 
134. 
135. 
136. 
Goldman, S 
Gurwangan, S 
Guha, A 
Graner, MW 
Ghulam, AKM 
Gordon, CM 
Hein, G 
Holland, EC 
Hathout, Y 
Hawkins, C 
Ilyasova, D 
Inaba, M 
Justesen, J 
Kesari, S 
Kieran, MW 
Krauze, MT 
Keene, JD 
Kun, LE 
Kroeger, KM 
Kamel, AK 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
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137. 
138. 
139. 
140. 
141. 
142. 
143. 
144. 
145. 
146. 
147. 
148. 
149. 
150. 
151. 
152. 
153. 
154. 
155. 
156. 
Kannus, P 
Kleerekoper, M 
Law, B 
Liu,R 
Mc Carthy, BJ 
Munoz, DM 
Mc Glade, CJ 
Mischel, PS 
Mac Donald, TJ 
Noble, CO 
Osman, FA 
Paulson, KG 
Pollack, IF 
Page, M 
Perry, SL 
Packer, R 
Philips, P 
Park, JW 
Quereux, G 
Riechath, J 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
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157. 
158. 
159. 
160. 
161. 
162. 
163. 
164. 
165. 
166. 
167. 
168. 
170. 
171. 
172. 
173. 
174. 
175. 
176. 
177. 
Rich, JN 
Reichert, H 
Rajaram, V 
Rajagopal, MU 
Rood, BR 
Reardon, DA 
Restrepo, A 
Stanford, WL 
Smith, CJ 
Saini, N 
Swarthling, FJ 
Stellpflug, W 
Scares, MB 
Sampson, JH 
Solheim, K 
Tomita, T 
Vick,N 
Vredenburg, JJ 
Wolf, A 
Weidmann, CA 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
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178. 
179. 
180. 
181. 
182. 
183. 
184. 
185. 
186. 
187. 
188. 
189. 
190. 
191. 
192. 
193. 
194. 
195. 
196. 
197. 
Wang, F 
Xie,H 
Yagiz, K 
Rankin, K 
Zhou, S 
Zalaudek, I 
Zak,T 
Zim, PH 
Zip, G 
Zatl, A 
Signer, DD 
Bella, E 
Cole, AJ 
Connelly, JM 
Collins, EC 
Celebi, ME 
Chen, T 
Christiakov, AL 
Chren, MM 
Christensen, TE 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
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198. 
199. 
200. 
201. 
202. 
203. 
204. 
205. 
206. 
207. 
208. 
209. 
210. 
211. 
212. 
213. 
214. 
215. 
216. 
217. 
Clark, A 
Cloups, EG 
Degen, A 
Denning, ME 
Dessinioti, C 
Davis, AE 
Dewherst, MW 
Faurchow, M 
Feckes, T 
Fielding, JE 
Guimardes, FS 
Galban, CJ 
Haberle, IB 
Heimans, JJ 
Han,W 
Herraiz, C 
He,C 
Hinton, D 
Hofbauer, G 
Jung, S 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
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218. 
219. 
220. 
221. 
222. 
223. 
224. 
225. 
226. 
227. 
228. 
229. 
230. 
231. 
232. 
233. 
234. 
235. 
236. 
237. 
Jam, TY 
Jin, SG 
Jenner, E 
Jeong, HJ 
Jung, GW 
Karagas, MR 
Keller, B 
Kimura, Y 
Klein, AM 
Keir, SJ 
Kirkpatrick, JP 
Kim,H 
Ellingson, BM 
Laviolette, DS 
Malkin, MG 
Mueller, WM 
Moon, KS 
Mascitelli, L 
McLaughlin, JM 
Moerhrle, M 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
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238. 
239. 
240. 
241. 
242. 
243. 
244. 
245. 
246. 
247. 
248. 
249. 
250. 
251. 
252. 
253. 
254. 
256. 
257. 
258. 
Moster, K 
Mori, S 
Moyad, MA 
Mundy, GR 
Norlund, JJ 
Orth,G 
Patel, RV 
Pagoto, SL 
Penas, PF 
Pichon, LC 
Pel, J 
Qureshi, F 
Rich, JN 
Reijneveld, JC 
Rand, SD 
Ralston, SH 
Rosen, CJ 
Renzi, C 
Richard, MA 
Schmainda, KM 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
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259. 
260. 
261. 
262. 
263. 
264. 
265. 
266. 
267. 
268. 
269. 
270. 
271. 
272. 
273. 
274. 
275. 
276. 
277. 
278. 
Schneider, S 
Situn, M 
Seeman, E 
Sohen, S 
Takata, S 
Tukazo, J 
Ohta, H 
Pitts, WR 
Vallikami, MJ 
Vestergaard, P 
Wang, J 
Werner, P 
Yamada, Y 
Yang, VC 
Abrahamsen, B 
Ali, S 
Arden, NK 
Audran, M 
Bachrach, LK 
Baranauskaite, A 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
3 
3 
3 
3 
3 
3 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
13 
13 
13 
13 
13 
13 
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279. 
280. 
281. 
282. 
283. 
284. 
285. 
286. 
287. 
288. 
289. 
290. 
291. 
292. 
293. 
294. 
295. 
296. 
297. 
298. 
Bartl, R 
Bauss, F 
Becker, A 
Belkoff, SM 
Bessant, R 
Bianchi, ML 
Binkley, N 
Bono, CM 
Boszezyk, BM 
Boyenov, M 
Budden, SS 
Canalis, E 
Caudrella, R 
Chen, LH 
Chevalley, T 
Cooper, C 
Cornell, CN 
Cosman, F 
Crandall, C 
Damilakis, J 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
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13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
113 
^ktta/ sinab^sis/, ^nieMf(£iaiio4v and ^tesentaUan/ 
299. 
300. 
301. 
302. 
303. 
304. 
305. 
306. 
307. 
308. 
309. 
310. 
311. 
312. 
313. 
314. 
315. 
316. 
317. 
318. 
Deal, C 
Demspter, DW 
Deng, HW 
Dobing, H 
Dolan, AL 
Duan, Y 
Ederveen, AG 
El-Agroudy, AE 
Elliott, ME 
Ettinger, B 
Faciszewski, T 
Feldstein, A 
Ferrari, SL 
Floreani, A 
Fujita, T 
Fujiwara, S 
Gafni, RI 
Gallagher, JC 
Gold, DT 
Guglielmi, G 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
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319. 
320. 
321. 
322. 
323. 
324. 
325. 
326. 
327. 
328. 
329. 
330. 
331. 
332. 
333. 
334. 
335. 
336. 
337. 
338. 
Harpavat, M 
Harvey, N 
Hartman, C 
Hawker, GA 
Hierholzer, J 
Higano, CS 
Hoshino, S 
Huang, RY 
Ibaniz, R 
Ishibashi, H 
JoUes, BM 
Kaptoge, S 
Kaufman, JD 
Khosla, S 
Kim, HJ 
Ahmad, J 
Amici, JM 
Baron, ED 
Becker, JC 
Bidsa, J 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
2 
2 
2 
2 
2 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
14 
14 
14 
14 
14 
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339. 
340. 
341. 
342. 
343. 
345. 
346. 
347. 
348. 
349. 
350. 
351. 
352. 
353. 
354. 
356. 
357. 
358. 
359. 
360. 
Buck, CB 
Buzina, DS 
Cafardi, JA 
Camp, WL 
Chao, Y 
Dawe, KS 
Drene, B 
Eignetler, TK 
Emilie, L 
Fillip, A 
Franke, JC 
Garg, S 
Gheit, T 
Guillot, B 
Hall, D 
Jessup, CJ 
Johnson, KM 
Kaae, J 
Katiyar, SK 
Khanna, C 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
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361. 
362. 
363. 
364. 
365. 
366. 
367. 
368. 
369. 
370. 
371. 
372. 
373. 
374. 
375. 
376. 
377. 
378. 
379. 
380. 
King, SC 
Kluger, N 
Kohler, A 
Kurle, S 
Kutting, B 
Liao, JM 
Lill, CA 
Link, TM 
Moroni, A 
Morote, J 
Nishi, Y 
Orimo, H 
Pack, AM 
Peris, P 
Phillips, E 
Picard, D 
Richy, F 
Ramagnoli, E 
Saggese, G 
Schapira, D 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
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Schneider, DL 
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APPLICATION OF BIBLIOMETRIC LAWS 
The bibliometric laws were applied to the data in order to check the 
validity. The laws are as follows: 
5.1 BRADFORD'S LAW of SCATTERING 
This law states that "if scientific periodicals are arranged in order of 
decreasing productivity of articles on a given subject that may be 
divided into a nucleus of periodicals more particularly devoted to the 
subject and several groups or zones containing the same number or 
article as the nucleus and succeeding zones". 
will be given as: 
1 : n : n 
Where ' 1 ' is the number of periodicals in the nucleus and 'n' is a 
multiplier. By the help of Table 4.1 in chapter-4 'Ranking of Periodicals', 
535 Periodicals were divided into three zones according to their 
frequency of occurrence. 
In the first zone 4 periodicals carried 415 items; in the second zone 43 
periodicals carried 999 items and the third zone consist of 488periodicals 
carrying 1099 items. 
The first zone is nucleus zone as it contains 4 periodicals, followed by 43 
journals in the second zone and 488 in the third zone. Number of 
permutations and combinations were tried to set data according to 
Bradford's law and it was found as such: 
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1: n: n 
4: 43: 488 
43= 4x11= 44 (Approximately) 
And 488= 4x11x11= 484 (Approximately) 
Therefore, now the series is: 
4: 4x11: 4x11x11 
On substituting, 1 l=n, we get 
4: 4n: 4n 
i.e. 1: n: n 
(Where 1 is the number of periodicals in the nucleus and 'n' is the 
multiplier) 
Hence Bradford's law is proved scientifically. 
TABLE 5.1 
BRADFORD'S TABLE 
s. 
No. 
1. 
2. 
3. 
4. 
Total 
5. 
No. of 
Journals 
1 
1 
1 
1 
4 
1 
Cumulative No. of 
Journals 
1 
2 
3 
4 
Total 
5 
No. of 
Items 
144 
110 
82 
79 
415 
71 
Cumulative No. 
of Items 
144 
254 
336 
415 
486 
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6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
\6. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
Total 
26. 
27. 
28. 
29. 
30. 
31. 
32. 
4 
2 
2 
1 
3 
2 
3 
8 
7 
43 
5 
6 
6 
3 
8 
16 
17 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
20 
22 
24 
25 
28 
30 
33 
41 
48 
Total 
53 
59 
65 
68 
76 
92 
109 
68 
57 
41 
39 
36 
32 
28 
27 
26 
25 
24 
92 
44 
40 
18 
51 
32 
45 
112 
78 
999 
60 
66 
60 
27 
64 
112 
102 
554 
611 
652 
691 
727 
759 
787 
814 
840 
865 
889 
981 
1025 
1065 
1083 
1134 
1166 
1211 
1323 
1401 
1461 
1527 
1587 
1614 
1678 
1790 
1892 
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33. 
34. 
35. 
36. 
Total 
15 
24 
28 
360 
488 
124 
148 
175 
535 
Total 
75 
96 
84 
353 
1099 
1967 
2063 
2147 
2500 
The number of journals in the nucleus can be obtained by plotting f(r) and 
log n semi logarithmic graph paper (a bibliograph), where f(r) is 
cumulative frequency and log 'n' is log of rank of journals as shown in 
graph. This graph is drawn with the help of analyzed data and outlined in 
Table 5.1. 
The log value of 4 journals in the first zone is 0.602, the log value of 43 
journals in the second zone is 1.633 and the log value of 488 journals in 
the third zone is 2.688. 
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DIAGRAM 5.1 
BRADFORD'S BIBLIOGRAPH 
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Taking log 'n' on X-axis and number of items in each zone on Y-axis, a 
graph was plotted as shown above. The bibliograph thus obtained, is 
found to be somewhat similar to Bradford's Bibliograph. 
The graph begins as a rising curve API and continues as a part of the 
graph representing the nucleus of highest productive journals. The point 
Pi, P2 and P3 on bibliograph are the boundaries of three equi-productive 
zones in almost the same number of articles as the nucleus (represented 
by AYi = Y, Y2 = Y2 Y3). Thus, the Bradford's law is proved. 
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5.2 LOTKA's INVERSE SQUARE LAW 
Lotka's law states that, "number of scientists who have contributed 'n' 
paper will be 1/n^ of those who contribute only one paper". 
In the present study, it was observed that 2346 authors have contributed 
2500 items. Out of 2346 contributors, only 1574 authors have contributed 
more than one paper and rest 772 authors have contributed only one paper 
giving each single contribution. However, according to Lotka's law 
single contribution should account for 60% of the total. 
Lotka's law was applied to know the number of scientists contributing 2 
papers, 3 papers and 4 papers respectively, as given below: 
5.2.1 SCIENTISTS CONTRIBUTING TWO PAPERS 
As we know that the number of authors contributing only I paper is 772, 
the number of scientists contributing 2 papers may be calculated by the 
formula. 
No. of scientists contributing n paper= No. of scientists 
contributing 1 paper/ n^  
On substituting, n=2 in the above formula 
No. of scientists contributing two papers= 772/2 
= 772/4 
= 193 
The number of scientists publishing 2 papers should be 193. However, an 
analysis of data from Table 4.5 (chapter-4) indicates that 179 authors 
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have contributed 2 papers which is less than the figure, obtained by 
applying Lotka's law. 
5.2.2 SCIENTISTS CONTRIBUTING THREE PAPERS 
On substituting, n=3 in the formula we get 
No. of scientists contributing three papers= 772/3 
= 772/9 
= 85.77 = 86 
In the analysis it was found that 81 authors have contributed 3 
papers, which is again less than the calculated figure i.e. 86. 
5.2.3 SCIENTISTS CONTRIBUTING FOUR PAPERS 
On substituting, n=4 in the formula we get 
No. of scientists contributing four papers= 772/4 
= 772/16 
= 48.25 = 48 
The analysis of the actual data shows that only 44 authors have 
contributed 4 papers each, which is less than the calculated figure i.e. 48. 
It may therefore, be concluded that the trends of research now-a-
days have changed as compared to the period when Lotka's law was 
formulated. At present, interdisciplinary method of research is more 
common and most of the articles are now written in joint authors. On the 
basis of analysis of the present data, it is difficult to testify the 
validity of Lotka's law. 
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5.3 ZIPF's LAW OF WORD OCCURRENCE 
This law states that, "in a long textual matter if words are 
arranged in their decreasing order of frequency, then the rank of any 
given word of the text will be inversely proportional to the frequency 
of occurrence of the world" i.e. 
ral / f 
{where V' is rank and '/' is frequency) 
rf = c (where, c is constant) 
Taking log on both the sides, 
Log (f) + log (r) = log c 
Or log (f) + log (r) = c {where, c is constant) 
To apply this law, the words (temis) were collected from the title of the 
articles and ranked according to their frequency of occurrence in 
decreasing order. Only those words occupying frequency up to 126 items 
are given in Table 5.3. On applying this law, it was found that log of 
frequency of occurrence of words when added to log of their rank; the 
results are almost same for each word. 
The log of frequency of three most potent words appeared in the titles 
"Brain Tumor" is given below: 
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5.3.1 Word: Brain Tumor 
Frequency: 380 
Rank: 1 
Log of frequency + log of rank 
Log 380 + log 1 = 2.579 + 0 
= 2.579 word 
5.3.2 Word: Tumor 
Frequency: 335 
Rank: 2 
Log of frequency + log of rank 
Log 335 + log 2 = 2.525 + 0.301 
= 2.826 word 
5.3.3 Word: Neural Stem Cell 
Frequency: 227 
Rank: 3 
Log of frequency + log of rank 
Log 227 + log 3 = 2.356 + 0.477 
= 2.833 word 
Thus, it is proved that Zipf s law is valid even today. 
128 
s4f2^dlcaUati/ of ^iMiomeiuo '^£>aw^ 
Table 5.3 
RANKING OF WORD OCCURRENCE 
S.No. 
1. 
2. 
3. 
4. 
5. 
6. 
Words 
Brain Tumor 
Tumor 
Neural Stem 
Cell 
Cell 
Neoplasm 
Brain 
Frequency 
380 
335 
227 
189 
153 
126 
Rank 
1 
2 
3 
4 
5 
6 
Logc 
2.579 
2.826 
2.833 
2.878 
2.882 
3.656 
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FINDINGS AND CONCLUSION 
Bibliometric analysis is becoming an important tool for understanding of 
science, scientists, scientific contributions and publications.These are 
based on statistical analysis which can be used for eliminating low quality 
research. The analysis can be done by observation, measurement and 
grouping. These are also applied for the management of science, 
analyzing the utility of journals and fields for measuring the performance 
of scientists. 
This study is conducted on the data collected from PubMed Central 
during the period of 2007-2011. The main objective of the present study 
is to know the leading countries, contributors, form of the document, 
language and core journals on the subject of "Brain Tumor". 
This whole study was conducted by using bibliometric techniques. After 
the collection of data from PubMed Central, it was analyzed and the 
results were shown in the form of tables and graphs.Also, Bibliometric 
Laws were tested for the collected data. 
The following are the major findings of the study-
1. The study found that the journal entitled "The FASEB Journal" 
published from England is the most productive journal, reporting 144 
items i.e. 5.76% of the total literature. This is followed by Current 
Molecular Medicine published from U.S.A, reporting 110 items i.e. 
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4.4% of the total and Neurology Oncology published from U.S.A, 
reporting 82 items i.e. 3.28% of the total literature. 
2. From the subject analysis, it was found that 89(16.63%) articles 
belong to the subject 'Medical Science-Neurology'. It is followed by 
the subjects 'Medical Science-Oncology' and 'Medical Science-
Medicine' with 67(12.52%) and 51(9.53%) items respectively. 
3. The literature on 'Brain Tumor' was found to be published from 30 
countries. U.S.A is the leading country with 1263 items i.e. (50.52%) 
of the total output. This is followed by England and Netherlands with 
568(22.72%) and 216(8.64%) items respectively. 
4. From the study dealing with the year wise distribution, it was found 
that 720, 645, 578, 356 and 201 items were published in 2009, 2011, 
2007, 2010 and 2008 respectively. The analysis of year wise 
distribution concludes that the highest numbers of documents were 
produced in the year 2009 with 720(28.8%) items on the subject. The 
other productive years are 2011 and 2007 accounting about 
645(25.8%) and 578(23.12%) items respectively. This study shows the 
currency of information being published by PubMed online. 
5. Language wise analysis concludes that English is the language which 
is used very frequently by the contributors, as about 2078(83.12%) 
documents on the subject 'Brain Tumor' were published in it. It is 
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followed by German and Russian with 88(3.52%) and 67(2.68%) 
items published respectively. 
6. Form wise distribution shows that the articles are the most popular 
form of documents which is used by majority of the scientists on the 
subject 'Brain Tumor', It was observed that out of 2500 items, there 
were 1956(78.24%) items published in the form of articles. It is 
followed by research reports and reviews with 271(10.84%) and 
72(2.88%) items respectively. 
7. Author wise analysis has been done to know the contributors who 
produced most of the documents. It was observed that 862 items were 
produced by single authors and 1638 were produced by more than one 
author. Joint authorship was found to be more popular on the subject 
of 'Brain Tumor'. The first four ranked authors are:-
• Smith, MR 
• Ringe, JD 
• Kanis, JA 
• Heaney, RP 
While applying Bibliometric Laws in the collected data, it is found that 
Bradford's and Zipf s laws are still valid. However, Lotka's law could 
not be testified probably because of the changing trends of research in the 
current era of interdisciplinary and multidisciplinary character of 
subjects. 
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